Background: Self-management is an important asset in helping older adults remain independent and in control for as long as possible. There is no reliable and valid measurement instrument to evaluate self-management behaviour of older adults.
provision of efficient and tailored health care. 4 To set the level of selfmanagement of older adults, reliable and valid measurement instruments are important.
In the existing literature, self-management is defined in different ways. Lorig 5 stated that self-management behaviour :enables participants to make informed choices, to adapt new perspectives and generic skills that can be applied to new problems as they arise, to practice new health behaviours and to maintain or regain emotional stability". Battersby et al. 6 and Petkov et al. 7 defined a good self-manager as someone who "(i) has knowledge about his or her condition, (ii) follows a care plan agreed with health-care providers, (iii) is actively engaged in decision-making with health-care providers, (iv) manages and monitors symptoms and signals of his or her health condition, (v) manages the impact of condition on his or her physical, emotional and social life and (vi) adopts a lifestyle that promotes health".
Several related concepts used in the context of self-management are relevant to care provision: self-management ability, selfmanagement behaviour and self-management support. Selfmanagement ability is the ability to manage key internal and external personal resources, 1 and self-management behaviour can be viewed as the application of self-management abilities. Self-management support concerns the care and education offered to improve a person's self-management skills: this is needed when improving and maintaining self-management ability and behaviour. Reliable and valid measurement instruments are needed to keep track of these self-management abilities, behaviour and need for support of older adults. Such measurement instruments are not yet available for the self-management behaviour of community-living older adults, although they are for self-management abilities 8 and perceived self-management support. 9 A measurement instrument for selfmanagement behaviour is important to assess the status and to follow the development of someone's self-management behaviour over time. This insight gives professionals and older adults the opportunity to tailor the level of care and support to the individual needs of older adults.
A likely candidate for measuring self-management behaviour in community-living older adults is the Partners in Health (PIH) scale, developed to assess the self-management knowledge and behaviour in people with chronic conditions. 6 The PIH scale was developed by
Battersby et al. 6 and is based on the aforementioned self-management principles. It has been validated for Australian and Mexican patients with chronic conditions, such as diabetes, cardiovascular disease and hypertension, and has been translated into Spanish. 7, 10 Although the PIH scale aims to assess the self-management knowledge and behaviour in patients with chronic conditions, 6, 7 it has the potential to measure the self-management knowledge and behaviour in a population of community-living older adults. Therefore, the aims of this study were to design a measurement instrument, that is the Partners in Health scale for older adults (PIH-OA), to assess the self-management knowledge and behaviour of healthy and unhealthy community-living older adults and to examine its psychometric properties in a Dutch context.
| METHODS

| Study design and sample
We used the cross-sectional data from the second measurement wave (i.e. 12 months of follow-up after baseline) of a postal survey (N=1127, 77% of baseline population, mean age 81.7, SD=4.5), which was conducted within the framework of the Embrace study (SamenOud in Dutch). The Embrace study is a stratified randomized controlled trial among Dutch participants, which started in January 2012 and which aims to examine the effectiveness of an integrated elderly care model for community-living older adults. A more detailed description of the design, samples and procedures can be found elsewhere. 11 The Medical Ethics
Committee of the University Medical Center Groningen assessed the study protocol and concluded that approval was not required (Reference METc2011.108). All the participants had provided informed consent.
| Measures
Self-management knowledge and behaviour was measured using the PIH-OA, the adapted version of the PIH scale. The original PIH scale consists of twelve items from four subscales: "Knowledge", "Coping", "Management of symptoms" and "Adherence to treatment".
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Health Status was measured using the EuroQol-5D three-level version (EQ-5D-3L) and the EuroQol-5D Visual Analogue Scale (EQ-5D-VAS). 12 The EQ-5D-3L measures five dimensions of health, namely the following: "Mobility", "Self-care", "Usual activities", "Pain/discomfort" and "Anxiety/Depression". Each dimension is measured with one item and three response options: no problems, some problems and extreme problems. A total index score was calculated, and higher scores indicated better health status. 13 For the EuroQol-5D Visual Analogue
Scale (EQ-5D-VAS), response options ranged from 0 (worst imaginable health state) to 100 (best imaginable health state).
Perceived integrated care was measured using the Dutch version of the Patient Assessment of Integrated Elderly Care (PAIEC). 9 The subscale "Patient activation and contextual information" contained seven items, the subscale "Goal setting and problem-solving" seven items and the subscale "Coordination and follow-up" six items. Response options range from zero to five, with higher scores indicating a better quality of integrated care perceived by community-living older adults.
The internal consistency of the PAIEC scales and subscales was good (α ranging from .91 to .97).
Activities of daily living (ADL) were measured using the modified Katz ADL index. 
| Data analyses
Sample characteristics were analysed using descriptive statistics.
Acceptability was determined by calculating the missing data per item. According to Hobart et al., 15 a scale score can be calculated when more than 50% of the items are completed. The response option "not applicable" was recorded into missing. Missing items were replaced by the mean score based on the number of items and the ordinal alpha, after defining the factor structure. 
| Factor structure
Explanatory factor analysis (EFA) was performed to explore the factor structure. Items were treated as ordinal variables with a robust weighted least-square method estimator and using oblique rotation. 17 To assess the goodness of fit of the model, the following fit measures were considered (with ideal cut-off values indicated): root-mean-square error of approximation (RMSEA ≤.06), standardized root-mean-square residual (SRMR ≤.08), comparative fit index (CFI ≥.95) and Tucker-Lewis index (TLI≥.95). 18 Items with a factor loading of >.40 on their own factor and <.3 on other factors were assigned to the potential factor.
| Internal consistency
Ordinal Cronbach's alpha coefficients were calculated for the total score and for each subscale. An ordinal Cronbach's alpha of .70 or higher is regarded as good. 
| Known groups validity
Known groups validity was examined using a Mann-Whitney test.
No statistically significant differences were expected between males and females, age groups (two groups: <82 and ≥82) and marital status (two groups: married or in a long-term relationship and widowed, divorced or single). It was hypothesized that participants with medium or high education levels would have the better selfmanagement knowledge and behaviour scores than participants with low education levels. Furthermore, it was hypothesized that participants with good health status (scores ≥60) would have better self-management knowledge and behaviour scores than participants with poor health status (score <60). The effect sizes for nonparametric tests were calculated to reveal clinically relevant differences (r≥.10).
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| Discriminant validity
To examine whether the PIH-OA total scale and subscales measure other constructs such as health status, perceived integrated care and ADL, correlations between the PIH-OA total scale and subscales and EQ-5D-3L, EQ-5D-VAS, the PAIEC total scale and subscales and the Katz ADL index were calculated using Spearman's rank correlations 
| RESULTS
| Sample characteristics
A total of 1127 participants completed the PIH-OA and were included in the analyses. The mean age of the participants was 81.7 (SD=4.48, range 75-100). Table 1 shows the sample characteristics.
| Acceptability
A high percentage of participants (ranging from 11.6% to 62.2%)
responded "not applicable" to the six items on receiving care (items three to eight), which represents poor acceptability. 15 Therefore, we analysed the six deleted items further, as it might be that these items were only valid for unhealthy community-living participants.
To test this assumption, we selected a subsample of participants from the intervention group who were frail or had complex care needs (and left participants without care needs out of consideration). Selecting participants from the intervention group ensured us that the selected participants had received care (91.9% received care and 72.2% used more than four medicines). Still, a substantial portion of the subsample (3.6% to 46.4%) responded "not applicable", indicating that the six deleted items were not valid for both healthy and unhealthy participants. Based on these findings, the six items on receiving care were deleted from further analysis. Table 2 shows the deleted items.
| Factor structure and scale construction
The results of the EFA, based on eight items, are presented in Table 2 .
Factor loadings pointed to a three-factor model. 
| Internal consistency
For the total scale, if any item was missing, it was replaced by the mean score of the items of that scale. Ordinal alphas were calculated for the total scale and for each subscale to examine the internal consistency. All scales showed good internal consistencies (α ranging from .77 to .84, see Table 3 ). effect sizes calculated showed trivial-to-moderate clinically relevant differences between the education level and health status subgroups.
| Known groups validity
| Discriminant validity
The correlations between almost all of the PIH-OA scales and the EQ-5D-VAS, PAIEC and Katz ADL index were weak (r<.30) ( Table 5 ).
An unexpected moderate correlation between the PIH-OA "Coping" subscale, the EQ-5D-3L, EQ-5D-VAS and the Katz ADL index was found (r=.46 and −.41, respectively).
| DISCUSSION
The original PIH scale was adapted in this study for the context of community-living older adults and translated into Dutch. This yielded T A B L E 3 Descriptive information on the Partners in Health scale for older adults (PIH-OA) total scale and its subscales (N=1127) an eight-item PIH-OA assessing the self-management knowledge and behaviour with regard to the consequences of ageing of older adults, either healthy or unhealthy. A sufficient three-factor structure was found with three subscales, labelled as "Knowledge", "Management"
and "Coping". The PIH-OA scale and its subscales showed reasonable construct validity and good internal consistency.
To achieve an acceptable fit for the target population, we had to delete six items from the preliminary PIH-OA, that is the items on receiving care. By the deletion of the six care-related items, the focus of the PIH-OA has moved to self-management behaviour regarding the consequences of ageing, instead of care as the original PIH scale did. As a result, the PIH-OA can be used for all older adults, either healthy or unhealthy.
Adding the "not-applicable" response option revealed how frequently it was used. Several explanations are possible. First, the PIH-OA might not be suitable for the population of frail participants or participants with complex care needs. However, our analyses of the subsample with these participants showed that this explanation is not very likely, as almost all participants received treatment and, despite this, used the "not applicable" response option very often. Second, it is possible that the questions were too difficult, as 50% of the participants had a low education level. Third, another possible explanation is that the question content was invalid and/or that there is a cultural mismatch in their formulation. Further research among different subsamples is needed to examine the validity of these six items. The question remains whether the answers provided in the prior PIH scale validation studies are valid, that is would participants in these studies have also used the "not applicable" response option if it had been available? It may be of interest to re-examine the content validity of the PIH items after adding the "not applicable" response option among chronic patient samples.
Our hypotheses on known groups validity and discriminant validity were mostly confirmed, that is we found lower scores on the "Coping" subscale among older participants (i.e. >82 years of age) and moderate correlations between the "Coping" subscale and "Health status"
(EQ-5D-3L and EQ-5D-VAS) and "ADL" (Katz ADL index). These results suggest that coping with the consequences of getting older becomes harder for older adults. It is known that losses (e.g. relatives, friends, social roles) increase due to the ageing process. 22 Furthermore, older adults have to face increasing dependency and loss of control. In sum, designing and validating the PIH-OA for healthy and unhealthy community-living older adults were of great importance to measuring and evaluating the self-management behaviour and knowledge in this population. Although the original PIH scale was developed for patients with a chronic health condition, the instrument proved suitable for community-living older adults. This study's results suggest that the PIH-OA scale is thus suitable for all community-living older adults, regardless of their health status.
